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(57) Abstract: The invention relates to a vaporization injector for gas chromatogra- 
phy analysis instruments, of the type comjHising a vaporization chamber, heated or 
which may be heated, with a longimdinally elongated shape, a device for hermetically 
inserting the needle of a syringe containing the sample (substance to be analysed and 
solvent) into the chamber, a connection for feeding a carrier gas into the chamber 
and a gas chromatography capillary coltunn with an upstream end open inside the va- 
porization chamber. In order to allow the vaporization of large sample volumes, the 
upstream end of the gas -chromatography column and the injection point of the sam- 
ple into the v^rization chamber are both arranged adjacent to one of the longitudinal 
ends of the said vaporization chamber and the feed connection for the carrier gas is 
located adjacent to the other end (Fig. 2). 
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^•VAPORIZATION INJECTOR" 
~ TECHNtCAL FIELD^ ~ 7 — — ^ „ _ 

The present invention relates to a vaporization injector in an instrument " 
for gas chromatography analysis. 
5 BACKGROUND ART 

Vaporization injectors are well-know in themselves and'eomposed of 
a so-cqlled vaporization chamber, generally in the form of a heated 
cylinder, connected on one side (usually the bottom) to a capillary . 
"^^^rgos^^iTG^^ 

' 10 septum destined to be perforated by a . needle for 'injecting the „ 
sample. This needle is fitted to a/syringe containing' a measured 
quantity of sample; composed of :the substance to be analysed and a . ; 
_„_^,^^„1.,„___ ^-- -solve^^ 

established position inside the vaporization chamber and the liquid 
15 sample is thrust by the syringe pist oh irito this chamber, where it 
vaporizes before being carried to the gas chromatography column by 
the carrier gas, which- is generally fed in on the same side, namely the . 
top port of the chamber. Depending on the methods chosen/the 
" , , sonnple may either be injected into the columri partially (split mode) or 
20 totally (splitless mode). , " . * r 

- In- any case, it is important for the sample to vaporize optimally : and 

totally in the. vaporization chamber, vvhere it is temp stpred 
■ before being sent to the column. - * - 

The current trend to increase the sample volumes injected creates 
25 some problems, especially in splitless vaporization injection,, specifically 
~ . "r^ievantTd^fhe capacity of~fhe vaporizatioliTchamber and7illing~thirirv~ 

an optimum manner. In fact, the transversal dimensions (diameter) of 
the chamber cannot be increased beyond certain limits for, reasons 
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related to vapours mixing with the carrier gas and complete transfer 
of the sample to the column. On the other hand, an increase in the. 
capacity of the chamber by increasing its length does not have, any .. . 
_ --^^--...-^ ..-- -----significant effects/^^^o 

5 . chamber above the injection point, namely from' the tip of the ' 
injection needle. Nonetheless, the length of the injection needle is 
necessarily limited, both for reasons related to mechanical resistance 
and for reasons concerning excessive dead volume, represented by 
the internal channel of the needle. 

10 DISCLOSURE OF THE INVENTION ' ^ 

Having stated this, it is nov^ an object, of the present invention to 
provide a vaporization injector, especially of the splitless type, in which 
the aforesaid limits in the increase of the capacity of the vaporization 
chamber by means of increasing the longitudinal dimensions of this 

15 chamber are overcome and it is thus possible to proportion the 
vaporization chamber optimally, to obtain temporary storage also of 
large amounts of sample. 

A further object of the invention is to obtain in a reliable manner a 
cloud of vapour in a specific portion inside the vaporization chamber, 
20 contrary to what occurs in the known technique. 

According to the invention, the aforesaid objects are implemented by 
means of a vaporization injector as claimed in claim 1 . 
BEST MODE FOR CARRYING OUT THE INVENTION 

The aforesaid and other peculiarities and features of the invention 
25 shall now be Illustrated in^ greater detail,, with .reference to 
embodiments given merely as on example and schematised in the 
enclosed drawings in which: . 

figure 1 is a schematic cross-section of a vaporization injector 
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according to the currently known technique; 
~ ~figure"T3r^~ schelriaFcT'cro^ 

invention; . . ■ . • . > 

figure 3 is a schematic cross-section of a second embodiment of the 

5 invention; . . • . 

figure 4 is a schematic representation of a further embodiment of the 

inverition. ■ ■. . . ' " 

With reference, firstly to figure T, q conventional vaporizer essentially 
comprises 'a generally'elongated tubular chamber TOrequipped -with ■ 

10 a tube, of. inert rriaterial (liner) 12 and heated independently by a . 
device such as a heating element 14. The upstream- end of a gas 
chromatography capillary column 16 is inserted hermetically to the 

7-— bottom-of-the-chamber-l Or whilst -a -carrier- gas-feed -is-represented In _ 
the diagram with 18. The top part of the vaporization chamber 10 is 

15 . closed by . a perforable septum .20, held In position by a covering 
. ■ component 22 having a guide for the needle 26 of a syringe 28 with a 
pistqn or plunger 30. 

The sample,.composed of a pre-established quantity of the substance , 
to be analysed and a solvent for this, is drawr\ up using the syringe 28, 

20 the needle of which is then inserted into the guide, perforates the 
septum 20 and enters the vaporization chamber,' where the sample is 
injected using the piston 30. Operations to draw up the sample and 
inject it into the vaporization chamber 10 may either be performed 
manually or using an automatic sampling device. Moreover,, 

25 penetration of the needle in the chamber 10 Is pre-established by a 
stop, acting for example on the body of the syringe 28. 
Inside the chamber 10, at high -.temperature, the sample vaporizes 
. and is conveyed by the carrier gas, either totally or partially, to the 
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- gas chromatography column. 

. In the embodiment pf figure 2, according to the invention, the needle 
26. of the syringe 28 is preferably much shorter in length than the one^ 

art, for example, of such a iength that 
5 the tip of the needle, when injecting the sample, only penetrates the 
vaporization chamber 10 by 10 mm or even less and with a bottleneck 
that favours nebulization of the sample injected, according to what is 
illustrated in another patent application by the same Applicant. 
Once more according to the invention, the column 16 . has a length 

10 16' that extends along much of the length of the chamber 10, until its 
open upstream end is in the vicinity or in .any case in the zone of the 
needle tip 26. Nonetheless, column 16' and needle 26 must not be 
aligned to prevent the risk of liquid parts of the sample from being 
injected into the column, but they must be in a staggered position. This 

15 is achieved, for example, by placing the needle in an eccentric 
position and/or placing and holding at least the upstream end of the 
■ column* in an eccentric and staggered position in relation to the 
position of the needle, by means of a ring in inert material (for 
example Restek silcosteel)" with a seat for the column. Carrier gas 

20 supply 18 is instead provided in a position longitudinally opposite the 
zone* with the end of the column 16' and tip of the needle 26, namely 
in the case illustrated on the bottom of the vaporization chamber 10 
and this either permanently or limited to the period in which the 
sample is injected, by means of a branch on the carrier supply line. 

25 This distribution of components operating inside the vaporization 
^ chamber permits implementation of optimum sample vaporization 
conditions, storage of the sample from the top towards the bottom of 
the chamber and transfer of the vaporized sample to the gas 
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chromatography column. Moreover, as a result of the conditions of 
storing the sample in the chamber/ there are no limits to1-he increas¥ 
in the capacity of the latter by increasing its length, 'as the length of 
the needle does not need to be modified. 
5 Lastly, the specific- layout opposite each other of the points for 
introducing the sample and carrier gas respectively allows the cloud 
of vapours created after the sample is injected to- be positioned in a 
reliable and v^ell-defined position inside the vaporization chamber, 
thus preventing all risks of paftia^^^^^^ . . 

10. The same advantageous operating conditions can be obtained v^ith 
. a layout of the type shown in the diagram of figure 3, in which the . 
upstream end of the column 1'6 and the tip of the needle 26 are 

^ arranged" not":align'e^^ 'tO;- 

for nebulization and vaporization of the sample in this-zone, storage of . 
15 the vaporized sample; towards the top of the chamber 10 and/ 
thereafter, introduction. Into the gas chromatography column 16 
through the carrier gas fed into the chamber 10 from, the opposite 
side, namely from the top, as indicated with 18. 

''^ "^i?^® embodiment of figure 4, the vaporization chamber ^0 is 
20' arranged horizontally, with the end of the column and the injection 
point at ,one end of the chamber 1 0 and the carrier gas inlet, in 1 8, at 
the other end. In. the injection zone, the channber has a block 30, for 
example made of metal, heated either independently or by the 
atn30sphere of the chamber itself, which comprises an inside channel 
25 32 to which the tip of the syringe needle 26. is connected hermetically. 
The channel in the case illustrated is curved and its end facing the 
chamber is equipped with one or more bottlenecks to cause 
• nebulization of . the injected sample. As specified, in a patent 
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application by ihe some Applicant, this Ms a means of obtaining 
optimunn sample vaporization, elimination of the septum and washing 
. , of the channel. 32 by the carrier gas after injection of the sample. 
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CLAIMS 

.1, A vaporization injector for gas chromatography analysis* 
instruments, comprising a vaporization chamber, heated or which may 
be heated, with a longitudinally . elongated, shape, a device for 
5 hermetically inserting the needle of a syringe containing the sample 
(substance to. be analysed and solvent) into the chamber, a 
connection for feeding a carrier gas into the chamber and a gas 
chromatography capillary j:oiumn with an upstream end open Jnsid^ 
the vaporization chamber, charac^terized in that the upstrearri end of 
10 the gas-chromatography column and ; the injection point of the 
sample into the vaporization chamber are both arranged adjacent to 
one of the longitudinal ends of the said vaporization chamber and the 

end. 

- 15 2. An injector os ciaimed in claim 1, characterized in that a limited 

section of the needle of the' syringe penetrates inside the vaporization 
chamber, for a length from 0 to 1 S mm. 

3. An injector as claimed in claim 1 or 2, having a vertically 

- . .^ . elongated ^vgpQri;^ i^hgmber, j2hgrpcr^ 

20 which the sample is injected is adjacent to the upstream- end of the 
vaporization chamber; in that the gas-chromatography column 
crosses the vaporization chamber longitudinally, from the bottom end 
until its open end is adjacent to the upstream end of such chamber; 
and in that the carrier gas is introduced in the vicinity of the bottom 

25 end of the vaporization chamber. 

4. An injector as claimed in claim 3. characterized in that it comprises 
means for feeding the carrier gas in the vicinity of. the bottom end of 
the vaporization chamber while the sample is being injected and 
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means for feeding carrier gas in the vicinity of the upstream end of tine 
vaporization chamber during analysis. . 
5. An . injector as claimed in claim 1 or 2. having a - vertically 
— - elongate'd vapdriz^^^ chamber? character^^ "jn that the point for 
5 injecting the sample is located adjacent to the, bottom end of the 
vaporization chamber; in that the open end of the' gas 
chromatography column is adjacent to the bottom end of this 
chamber; and in that the carrier gas in injected adjacent to the 
upstream end of the vaporization chamber. 

10 6. An injector as claimed in one of the previous claims, 
characterized in that the direction for injecting the sample into the 
vaporization chamber and the axial direction of the gas- 
chromatography -column inside the vaporization chamber ore not 
reciprocally aligned. 

15 7. An injector as claimed in claim 6, characterized in that the 
direction for injecting the sample into the vaporization chamber and 
the axial direction of the gas chromatography column are parallel to 
one another and located at one end of the vaporization chamber. ^ 
8. An injector as claimed in one of the previous- claims, 

20 characterized in that the sample is injected into the vaporization 
chamber through a channel, fed at its upstream end by the needle of 
the syringe. 

.9. An injector as claimed in claim 8, characterized in that the 
channel is hermetically coupled to the tip of the needle and its 
25 downstream' end has one or more bottlenecks for nebulizing the 
sample injected into the vaporization chamber. 
'10. An injector as claimed in claim 9. characterized in that the 
channel is obtained in a block of materia! suitable for transmitting 
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heat, heated either independently or. by the atnnosphere of the 
vaporization chamber. 

Tl. An injector as claimed in claim 8, 9 or 10, characterized in that 
the layout of the vaporization chamber is essentially horizontal and 
5 that the channel for introducing the sample is curved/ to connect an 
essentially vertical inlet to an essentially horizontal outlet. 
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